We obtain the most general time-dependent potential V (t; x 1 ; x 2 ) enabling separating of variables in the (1+2)-dimensional Schr odinger equation. With the use of this result the four classes of separable Schr odinger-Maxwell equations are constructed.
I. Introduction
In the papers 1, 2] we have suggested an e cient direct approach to a problem of variable separation in the (1+2)-dimensional Schr odinger equation (SE) having a time independent potential i t + x 1 x 1 + x 2 x 2 = V (x 1 ; x 2 ) : (1) With the help of this approach we have classi ed potentials V (x 1 ; x 2 ) providing separability of Eq.(1) and, furthermore, obtained the full list of coordinate systems such that the corresponding Schr odinger equations are separable. It occurs that this approach can be extended in order to take into consideration the Schr odinger equation with time-dependent potential, namely i t + x 1 x 1 + x 2 x 2 = V (t; x 1 ; x 2 ) : (2) This class of SEs has numerous physical applications, in particular, they can be applied to describe the multiphoton ionization problem in the one electron e-mail: rzhdanov@apmat.freenet.kiev.ua atom 3]. Furthermore, the Keldysh type models in two space dimensions can be reduced to the particular form (2) 4].
In the present paper we obtain the complete description of potentials V (t; x 1 ; x 2 ) such that SE is solvable by the method of separation of variables. Furthermore, we give the forms of the most general coordinate systems providing separability of the corresponding Schr odinger equations. As an application of thus obtained results we consider a problem of solving the Schr odinger-Maxwell equations by the method of separation of variables. This yields four classes of the Schr odinger-Maxwell equations solvable by the method of separation of variables.
II. Separation of variables in Eq. (2) SE (2) is solvable in the sense of 2] via the separation Ansatz = Q(t; x 1 ; x 2 )' 0 (t)' 1 (! 1 (t; x 1 ; x 2 ))' 2 (! 2 (t; x 1 ; x 2 )); The general solution of the system of equations (4) Inserting the above formulae into the equation (7) yields the four inequivalent classes of potentials V (t; x 1 ; x 2 ) providing separability of SE (2) I: V (t; z 1 ; z 2 ) = F 0 (t) + A 
2)t = T(t);x 1 = c(t)x 1 ;x 2 = c(t)x 2 ; Note that the Schr odinger equations with potentials (9){(12) and (17){ (20), being equivalent from the point of view of the standard theory of partial di erential equations, are inequivalent within the context of quantum mechanics. The reason for this situation is that the transformations (14), (16) change the quantity j (t; x 1 ; x 2 )j which is regarded in quantum mechanics as the probability density. This means, in particular, that from the point of view of quantum mechanics time dependence of the potential V (t; x 1 ; x 2 ) is essential and cannot be neglected. Nevertheless, in a sequel we restrict our considerations to the simplest case when potentials are of the form (17) can be computed by purely algebraic methods (for more details about quasiexactly solvable models of quantum mechanics, see 6]).
IV. Concluding Remarks
The variable separation technique used in the present paper can be directly applied to the Schr odinger equations with electro-magnetic elds of more general con gurations than (21). Namely it is possible to classify vectorpotentials of the electro-magnetic eld of the form A = (A 0 (t; x 1 ; x 2 ); A 1 (t; x 1 ; x 2 ); A 2 (t; x 1 ; x 2 ); 0) : such that the corresponding SEs are solvable by the method of separation of variables. Furthermore, it is also possible to modify this technique in order to take into consideration the Schr odinger equation in (1 + 3)-dimensions. Both problems are under investigation now and will be a topic of our future publications.
